The expansion of HII regions can regulate the evolution of their natal clouds and the star formation therein. Infrared dust bubbles, which are frequently associated with HII regions, are ideal laboratories to test whether impulse(s) driven by the expanding bubbles enhances or suppresses star-formation. In this work, we present a comprehensive study of a 20-pc scale infrared bubble N107 to reveal the compression of the neutral gas and associated star-forming activities. We obtain column density (N H2 ) and dust temperature (T dust ) maps via fitting modified blackbodies to multi-band far-infrared Herschel data. The shell structure can be recognized on the column density map. The molecular gas along the rim of N107 fragments into 94 dense clumps at an angular resolution of 18 ′′ . Besides, based on the GLIMPSE point source catalog, we have identified 228 young stellar objects (YSOs) which are categorized into 55 Class I objects, 127 Class II objects and 46 transition disks (TDs). The 94 clumps and 55 Class I type YSOs are mainly distributed along the shell, which may suggest triggered star formation exists in N107. In addition, analysis of N H2 probability density functions (PDFs) helps us reveal the condition of natal clouds. The two lognormal profiles of PDFs suggest that the surrounding molecular gas has been compressed due to expansion of the bubble. This compression may trigger the star formation process. Moreover, we find the shape of the PDFs changed after removing the background. Taken together, this big bubble seems to compress the surrounding gas and strongly regulate star formation therein.
INTRODUCTION
A wealth of studies has been done in order to understand the star formation process. A part of those studies concentrated on the feedback of HII regions. Elmegreen & Lada (1977) focused on the expansion of an HII region which may trigger star formation. They generalized this process into four steps: (1) HII region expanding; (2) a layer between ionization front and shock front forming; (3) collapsing of this layer and fragments forming; (4) stars forming in these fragments. This is the "collect and collapse" (C&C) model. In addition, Bertoldi (1989) ; Deharveng et al. (2010) proposed an alternative scenario referred to as "radiation-driven implosion" (RDI). In the literature, many works tried to verify these processes (see e.g. Deharveng et al. 2005 Deharveng et al. , 2006 Deharveng et al. , 2008 Deharveng et al. , 2010 Dale et al. 2007; Zavagno et al. 2007 Zavagno et al. , 2010 Liu et al. 2015 Liu et al. , 2016 Liu et al. , 2017 . These studies have shown that HII regions may interact with molecular clouds and expansion of associated bubbles might trigger the formation of new stars.
Observations from the successful Spitzer mission have revealed thousands of infrared dust bubbles distributed in the inner Galactic Plane (Churchwell et al. 2006 (Churchwell et al. , 2007 Simpson et al. 2012) . Frequent high association with ionized gas makes these bubbles ideal laboratories for revealing the influence of HII regions on the 122-2 H. Li et al.: Triggered Star Formation around N107 natal clouds and the star formation therein. Statistically significant over-density of massive young stellar objects (YSOs) on rims of bubbles suggests that triggered star formation might play an important role in the birth of massive stars in the Milky Way (Thompson et al. 2012; Kendrew et al. 2012) . Many studies also have revealed active and possible triggered star formation in and around bubbles (see e.g. Kang et al. 2009; Bik et al. 2010; Liu et al. 2015 Liu et al. , 2016 Liu et al. , 2017 Inutsuka et al. 2015; Ho et al. 1986 ).
The varying sizes and masses of these bubbles suggest different potentials responsible for triggering star formation. Most of the well-studied bubbles are relatively small. The gas condition and star formation activities of bubbles larger than 10 pc have rarely been extensively investigated. Although recent investigations of bubbles N6 (∼11 pc, Yuan et al. 2014 ) and RCW 79 (∼12.8 pc, Liu et al. 2017 ) have revealed strong regulation of the surrounding gas and star formation, more case studies are needed to better understand the feedback of large bubbles.
As one of the largest bubbles in the Churchwell et al. (2006) catalog, N107 (effective diameter ∼ 23.8 pc) is centered at g = 50.972
• and l = 0.078
• . It has a mean angular radius 11.39
′ and a mean angular thickness 2.26
′ . An open shell-like structure at the southwest and a bright bar at the northeast are the most prominent features at 8 µm. These two components can be recognized at wavelengths longer than 250 µm, indicating the existence of cold dense gas. Based on analysis of Sidorin et al. (2014) , we noticed that N107 is 3.6 kpc from the Sun (near-side).
After an evolution longer than 1 Myr, it is still expanding with an expansion velocity of 8 km s −1 . Its radial velocity is about 43 km s −1 . Given the C&C model (Elmegreen & Lada 1977) and RDI model (Bertoldi 1989; Deharveng et al. 2010) , cold and dense material around the shell-like structure may cause N107 to trigger star formation. These features make N107 an ideal laboratory for investigating the influence of a large bubble on the local interstellar medium (ISM) and star formation.
In this paper, we present a comprehensive study of N107 based on multi-band mid-to-far infrared data to reveal the compression of neutral gas and star formation activities. The data used in this work are described in Section 2. Results we have obtained are presented in Section 3. More in-depth discussions and a summary of findings are given in Sections 4 and 5 respectively.
DATA
In order to analyze infrared bubble N107, we retrieved data from five different surveys: the Galactic Legacy Infrared Mid-Plane Survey Extraordinaire (GLIMPSE, λ ∼ 3.6, 4.5, 5.8, 8.0 µm, Benjamin et al. 2003) , MIPSGAL (λ ∼ 24 µm, Carey et al. 2005) , the Herschel Infrared Galactic Plane Survey (Hi-GAL, λ ∼ 70, 160, 250, 350, 500 µm, Molinari et al. 2010) , and the Very Large Array (VLA) Galactic Plane Survey (VGPS, Stil et al. 2006) .
Hi-GAL focuses on the whole Galactic plane (Molinari et al. 2016 ). This survey includes 70 and 160 µm with the Photodetector Array Camera and Spectrometer (PACS, Poglitsch et al. 2010 ) and 250, 350 and 500 µm with the Spectral and Photometric Imaging Receiver (SPIRE, Griffin et al. 2010 VGPS focuses on HI and 21 cm continuum emission which covers the Galactic plane in Galactic longitude range 18
• ≤ l ≤ 67
• with Galactic latitude range varying from |b| < 1.3
• to |b| < 2.3
• . Its resolution is about 1 ′ .
RESULTS
Figure 1 (an image of this field was originally presented in Sidorin et al. (2014) , but this depiction is independently generated in this work) shows a three color image of N107. Red represents 24 µm Spitzer-MIPSGAL emission, green signifies 8 µm Spitzer-IRAC emission and blue corresponds to 21 cm HI emission. The exterior green part has a complete semicircular structure in the form of an incomplete ring. It comes mainly from polycyclic aromatic hydrocarbons (PAHs) at 7.7 µm and 8.6 µm. This means the appearance of photoionization regions (PDRs). Emission in the form of 24 µm comes from hot dust which may reach high temperature from the absorption of high-energy photons (Deharveng et al. 2010 ).
Due to the radial velocity of the distinct structure (the northeastern part) in the direction of the bubble's opening, (∼60 km s −1 ) which differs from the radial velocity of the N107 complex (∼43 km s −1 ), Sidorin et al. (2014) reported that this part is probably not part of N107. However, Yuan et al. (2014) also analyzed a similar case and they posit that different large radial velocity components (∼16 and 45.7 km s −1 ) both originate from N6. Given this result, we may suggest that a difference in radial velocity may not mean this region is not part of N107.
Column Density and Temperature Map
Dust properties of the whole bubble can be revealed by Herschel observations. In order to do this, we adopted the pixel-by-pixel spectral energy distribution (SED) fitting (Liu et al. 2016) to fit the H 2 column-density map and dust temperature (T dust ) maps. We will introduce a graybody function first
where
In this function, I ν represents surface brightness, B ν (T d ) signifies blackbody function as a function of temperature, µ H2 corresponds to mean molecular weight which can be seen as 2.8 (e.g., Kauffmann et al. 2008; Sadavoy et al. 2013) , m H denotes the mass of a hydrogen atom and κ ν stands for dust opacity. The value of κ ν0 = 0.1 cm 2 g −1 and ν 0 = 1 THz (Beckwith et al. 1990 ). Moreover, we adopt 2.0 as the value of dust emissivity index (β) (Hildebrand 1983) .
Given that 70 µm may come from some hotter components warmed by protostars, we will not take it into account. Thus, we will use the data of 160, 250, 350 and 500 µm from Herschel to do this SED fitting. Data of the three bands at 160, 250 and 350 µm are convolved to the same pixel size of 37 ′′ and rebinned to 11.5 ′′ . Then we obtain Figure 2 In order to better study the structure of N107, we consider removing the effects of background emission.
We suggest adopting the method based on Fourier transform (FT) (Wang et al. 2015) . Wang et al. (2015) treat the background as low spatial frequency components on the image. Background correction is based on estimation of background, but we cannot measure background directly. All background correction methods try to estimate the background in different ways. Choosing between background correction methods is a trade-off between many factors. One of these considers Galactic variation. However, FT takes this into account. Considering that the objects we care about span small scales which correspond to the high frequency part of the image, it is less important for the low frequency part. In the meanwhile, we can get a better estimation of the Galactic variation. We transform the image into a two-dimensional (2-D) power spectrum by FT for separation in the domain of spatial frequency. The separated components (high and low) are then inversely transformed back into images which only comprise the corresponding frequency component. The threshold used to separate high and low frequency components is based on the percentage of maximum of the power spectrum and is determined by continuously iterating in steps of 0.5 percent until the background looks representative of the Galactic scale variation. We use 80%, 79%, 75% and 72% as the thresholds of 160, 250, 350 and 500 µm respectively. We use the image extracted from the high spatial frequency part for SED fitting, and obtain a new column density map and temperature map (Fig. 2(c) and (d)).
In Figure 3 (a, b, c and d), we display background removal from 160, 250, 350 and 500 µm respectively. All of these backgrounds are uniform and there are no point sources in these background images. Thus, we suggest the background looks representative of the Galactic scale variation.
We note that the dust temperatures would have been underestimated as the modeling only considered emission at wavelengths not shorter than 160 µm, but some regions significantly emit at 70 µm. Uncertainties in N H2 and T dust can also originate from the dust opacity, which is subject to a factor of two uncertainty (Ossenkopf & Henning 1994) . The dust emissivity index β can also largely influence resultant parameters. An increase of 0.5 for β would lead to a 2%-35% increase for N H2 and a 5%-18% decrease for T dust , and N H2 would decrease by 10%-35% and T dust might increase by 13%-28% if β decreased by 0.5 (Yuan et al. 2017) .
Figure 2(a) and (c) shows that the denser parts of N107 are limited in the northeast and southeast. This suggests that the process of removing background does not have a significant effect on the structure of N107. The densest part is located in the northeast. However, after removing background, the highest value of this part changes from 3.24 × 10 22 cm −2 to 2.69 × 10 22 cm −2 . In addition, the eastern part of Figure 2 (a) shows relatively uniform clouds and the northwestern part does not show a clear structure. The opening direction of N107 is toward the northwest. But in Figure 2 (c), these two parts exhibit some dispersed structure. The opening direction is not toward the northwest.
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H. Li et al.: Triggered Star Formation around N107 Comparing two temperature images, we notice that the highest temperature change is from 26.7 K to 35.6 K and the lowest temperature change is from 14.3 to 15.2 K. Green and blue lines in these two images represent isotemperature contours. In Figure 
Dense Clumps
Due to the fact that star formation needs highly dense clouds, dense clumps are a prerequisite for star formation. Traficante et al. (2015) provided a method, the IDL routine Hybrid photometry and extraction routine (Hyper), to identify dense clumps. At a selected wavelength, Hyper is a routine to identify and do photometric analysis of point-like and compact, usually elliptical, sources. It is good at dealing with sources and regions which have significant and variable background emission. It is an aperture photometry-based method which uses an aperture matched to the source size and shape at a selected wavelength to measure the flux of sources. It provides a measurement of the emission from a common volume of material at all wavelengths. We adopt parameters set by Traficante et al. (2015) : (1) In order to not miss dense clumps, we regard a small number, 3 ′′ , as the minimum distance between two centers; (2) max ratio between FWHM max and FWHM min is 10. This will affect the size of dense clumps, as we will address in Section 4.2. Based on this method, they identify 94 dense clumps in N107 with the 250 µm image.
In Figure 4 (a), elliptical rings show the location and size of clumps. Except for small rings that are far away from the large-scale structure, almost all rings are located on N107.
Based on all of these rings found by Hyper in the 250 µm image and combining with 160, 350 and 500 µm images, we do SED fitting again with Equation (1). We also obtain the associated mass and temperature. (2) and (3) are the center position in right ascension and declination; (4) is semi-major axis; (5) is semi-minor axis; (6) is position angle (PA); (7) is the mass; (8) is mass error, (9) is temperature and (10) is temperature error. We notice that most of their temperatures are around 20 K.
YSOs of N107
In reality, based on the spectral index of SED, Lada (1987) divided YSOs into three categories: Class I, Class II and Class III. Here, α can be defined as
Lada (1987) obtained the following results: for Class I, spectral index should be 0 < α < ∼ + 3; for Class II, spectral index should be −2 < α < ∼ 0; for Class III, spectral index should be −3 < α < ∼ − 2. Since different YSOs are embedded in molecular clouds to different degrees, Gutermuth et al. (2009) proposed a method using color selection scheme to classify YSOs with data of 2MASS and Spitzer. Because of the distance of N107, we eliminate 2MASS data from our consideration. Here is the procedure:
(1) We find photometric uncertainties of all sources with σ < 0.2 in IRAC bands (3.6, 4.5, 5.8 and 8.0 µm). Figure 8 displays the corresponding criteria.
122-7 As a result, we obtain 55 Class I objects, 127 Class II objects and 46 TDs. Of course, considering that there are some YSOs residing in the bright background (e.g. bright PAH emission), these numbers may be the lower limit. In addition, sensitivity of the satellite used and extinction will also affect the number of YSOs we obtain.
DISCUSSION

Probability Density Function (PDF) of Column Density
PDF from observation
PDF can be used to study the nature of molecular clouds. Observational studies have shown that, for a given star- forming region, PDF should consist of one lognormal distribution and one power-law distribution. Tremblin et al. (2014) pointed out that this distribution may have two lognormal peaks
where η = ln(N H2 /N H2 ). N H2 means column density and N H2 represents the average of the column density of areas we chose. η i , σ i and p i represent the peak value, standard deviation and integral of each component respectively. In this equation, the first lognormal part is linked to the initial turbulent molecular cloud and the other lognormal part corresponds to a compression of the turbulent cloud which may be caused by ionization 122-10 H. Li et al.: Triggered Star Formation around N107 compression, colliding flows and so on (Tremblin et al. 2014) .
Given this, the PDF form in N107 can help us to acquire more knowledge about the influences of compression on N107. We try to make four concentric circles to cover all the compact gas with equal separation of 0.1 • (red circles 1, 2, 3 and 4, see Figure 2 (c)) to get the PDF with uniform change. Based on these four regions, we conduct a PDF fitting.
In Figure 6 , the right four panels show all column density PDFs and their parameters. In these fittings, we use the mean column density of circle 4 (N H2 ≈ 1.84 × 10 21 cm −2 ) in every PDF fitting.
In Figure 6 , there are new parameters called α and s, which are defined as (Federrath & Klessen 2013) 
where s is the power of the power law tail which corresponds to the high column density part of PDF fitting, and α is the power of the spherical density profile that corresponds to s.
From circle 1 to circle 4, there is only one lognormal and one power-law tail in every diagram. This is different from the result of Tremblin et al. (2014) . We try to explore the reasons for this. In this process, we conduct this fitting again applying the column density map without background correction (Fig. 2(a) ). We still use the same region in Figure 2 (c) and adopt the mean column density of circle 4 (N H2 ≈ 6.50 × 10 21 cm −2 ). The results of PDF fitting are shown in the left panels of Figure 6 . PDF shape of circles 2, 3 and 4 indicates the second lognormal peak. Tremblin et al. (2014) report that this shape may be caused by the expansion of ionized gas. However, our study suggests that the background also may lead to two lognormal shapes.
In addition, circle 4 shows us that no matter if there is background correction or not, two power-law tails will always exist. It could be affected by the densest part of N107. Moreover, the slope of the power-law tail with background correction is α ∼ 1.5, which agrees with Arzoumanian et al. (2011) and Klessen (2013) . We may suggest there is a free-fall collapse. The α 1 ∼ 2.35 indicates molecular clouds are influenced by compression (Tremblin et al. 2014 ). Federrath & Klessen (2013 ; Molina et al. (2012) have found that the effect of magnetic fields will not have a significant impact on column density, so it may not be necessary to take magnetic fields into account. From numerical simulations (e.g. Padoan et al. 1997) , we know that fitting isothermal supersonic turbulence can produce two lognormal forms. In these two lognormal forms, they suggest that the lowest part of column density is under the effect of turbulent gas and the second lognormal part is affected by ionized gas which had expanded into the turbulent molecular cloud and compressed the molecular cloud.
Factors that affect the PDF shape
In the left panels of Figure 6 , there are two lognormal shapes. Although it is not very clear, we still can distinguish the lognormal part of the low-density part from the high-density part. However, Section 4.1.1 demonstrated that the result of PDF fitting only has one lognormal shape when we correct background. Background may play a significant role in PDF fitting. There is one possibility: the distribution of column density of background is not the same as the distribution of N107. Thus, our PDF fitting not only comes from the column density distribution of N107, but also from the background. Therefore, the PDF may not only affect turbulence ram pressure and ionized gas pressure.
In addition, the value of A v for four circles from inside out are 1.63, 1.78, 1.83 and 1.84 respectively. Comparing these four values, we find there is an increasing trend while the circle's radius increases. When we compare the value of circle 1 to circles 2, 3 and 4, the increasing trend is obvious. It may be affected by compression or expansion of the HII region. Originally, background and N107 itself had the same distribution. However, expansion of the HII region compresses the molecular cloud around N107, which increases the column density. Increasing column density makes the column density distribution of N107 not coincide with the background distribution. Therefore, when we correct background, the low lognormal peak disappears. Of course, this needs more detailed studies. Moreover, Dale et al. (2007) has shown ionized fronts can compress molecular clouds and fragment them. In this process, these fragments become denser and denser, even leading to the process of star formation.
In Figure 4 (a), we notice 35 Class I objects are located in or around dense clumps. We will discuss detailed Fig. 2(c) . The left four panels are fitted with column density map with background ( Fig. 2(a) ), but the right four are fitted without background (Fig. 2(c) ). The black dashed lines are lognormal distributions. NH 2 is mean density. The red lines represent the power-law tail. Error bars come from Poisson statistics. The cyan lines mark the position of peak value for the lognormal shape. All parameters of PDF fits are listed on the left side of each panel.
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H. Li et al.: Triggered Star Formation around N107 H. relations between these Class I objects and dense clumps in Section 4.3. If the HII region in N107 is expanding, this relation may suggest the HII region interacts with molecular clouds and triggers the star formation process.
Regardless of whether we correct the background or not, the PDF of circle 4 shows two power-law tails. We suggest two power-law tails are an intrinsic property of circle 4. Schneider et al. (2015) investigated this kind of shape. They supposed that this shape is caused by some physical processes which slow down collapse and reduce flow of mass towards higher densities: (1) rotation, (2) increasing optical depth and weaker cooling, (3) magnetic field, (4) geometrical effects and (5) protostar feedback. We notice that circle 4 contains the densest part of N107, so we hypothesize that this part is the main reason for the second power-law tail.
Figure 4(a) displays Class I objects we have found in Section 3.3. We take notice of four Class I objects in Figure 4 (b). All of them are embedded in this densest part. The right part demonstrates that these four Class I objects are arranged around the densest part, so we suppose these Class I objects affect the surrounding molecular clouds. Their feedback slows down the collapse process and changes the power-law tail. Of course, there is another question: does this part still have a high column density and no star around them. One possibility is that the HII region may play an important role. If the HII region in N107 is expanding, it may cause a strong compression on this part, and this second power-law tail may be provoked by expansion of the HII region (Tremblin et al. 2014 ).
In addition, we have stated in Section 3.3 that we may only obtain a lower number of YSOs. This may also be the reason we do not identify Class I objects in this part.
Star Birthplace
There are two criteria for 'efficient' star formation which are 116 M ⊙ pc −2 (∼ 0.024 g cm −2 ) (Lada et al. 2010 ) and 129 M ⊙ pc −2 (∼ 0.027 g cm −2 ) (Heiderman et al. 2010) respectively. We show these in Figure 9 with black solid lines. For 94 dense clumps of N107, we present all of them as red points in the mass-radius (M-R) map (Fig. 9) . We use average radius to calculate the radius of N107
R min and R max represent minor axis and major axis respectively. We find there are about 24 dense clumps meeting their criteria.
The clumps with a scale of exactly 36.07 ′′ line up in a vertical line in Figure 9 . Hyper is a method based on a 2-D Gaussian fitting. However, 2-D Gaussian fitting can fit very large objects. Physically, the size of clumps has a range which cannot be too big or too small. The author of Hyper suggested a threshold by setting a ratio of FWHM max and FWHM min which is 10. For a large molecular cloud, the upper limit breaks it into a lot of small clumps like what is displayed in Figure 9 aligned around 36.07 ′′ . Kauffmann & Pillai (2010) proposed restricting the high-mass star-formation criterion (M ≥870 M ⊙ (R eq /pc) 1.33 ). We use a shadowed region to indicate the low-star formation region compared to the high-star formation region. Twenty-five percent (6/24) of dense clumps which we have identified, as described in the last paragraph, are above this threshold.
In addition, Urquhart et al. (2014) suggested there should be a limitation (∼ 0.05 g cm −2 ) which will prevent molecular clouds from fragmenting into low density clumps so that high-mass star formation occurs normally. We notice that seven dense clumps meet this threshold. Another work suggested this threshold should be ∼ 1 g cm −2 (Krumholz & McKee 2008) . It is worth mentioning that this value is uncertain. We use dot-dashed lines to express these two thresholds in Figure 9 . If we adopt 1 g cm −2 , we notice no dense clumps meet this threshold. By comparing the number of dense clumps which meet these two thresholds, it seems that the threshold of Urquhart et al. (2014) is more useful for our results. Combining thresholds of Kauffmann & Pillai (2010) and Urquhart et al. (2014) , there should be six dense clumps which can lead to the high-mass star formation process and 18 dense clumps will trigger lowmass star-forming activities.
Star Formation in Dense Clumps
Many studies have focused on the lifetimes of YSOs. With data on the Ophiuchus cluster, Wilking et al. (1989) suggested that the lifetime of Class I is about 0.2-0.4 Myr. Greene et al. (1994) suggested that the SED lifetime of Class I plus Flat is about 0.4 Myr. After these studies, Kenyon & Hartmann (1995) used data from the Taurus Molecular Cloud to suggest that lifetime of each Class I and Flat is about 0.1-0.2 Myr. Evans et al. (2009) also estimated that the lifetime of Class I is about 0.44 Myr. All these studies have shown that the lifetime of Class I is shorter than 0.5 Myr. Besides, we have suggested that the evolution time of N107 is longer than 1 Myr. Thirty-five Class I objects embedded in N107 (Fig. 4(a) ) suggest that there is enough time for YSOs to evolve into the Class I phase. Based on this situation, we will study more about the relation between dense clumps and YSOs.
We superimpose 94 dense clumps and Class I objects on a column density image (see Fig. 4(a) ). The distribution of those 94 dense clumps and 55 Class I objects reveals there may be a strong HII region which compresses the molecular cloud. In Figure 9 , 7 out of 94 dense clumps have the potential to trigger massive star formation. Besides the thresholds we discussed in Section 4.2, André et al. (2011) also showed that in the Aquila rift complex, N H2 = 7 × 10 21 cm −2 is the critical point for column density. Above this value, dense clumps have the potential to trigger star formation. We find there are 17 dense clumps whose value of column density is greater than N H2 > 7 × 10 21 cm −2 . We projected dense clumps in the column density map in Figure 4 (a). Different colors mean different thresholds. Red rings indicate dense clumps we originally identified; magenta rings signify dense clumps which satisfy 0.027 g cm −2 ; cyan rings mean dense clumps which meet 7 × 10 21 cm −2 ; green rings obey 870 M ⊙ (R eq /pc) 1.33 ; the only yellow one meets 0.05 g cm −2 but does not meet 870 M ⊙ (R eq /pc) 1.33 . In addition, we decide to project all YSOs onto the same column density map (Fig. 4(a) ). Since Class II evolved a long time ago and those cases were not associated with molecular clouds clearly, we only project all Class I objects onto Figure 4 (a). We find that except for a few cases, almost all Class I objects we identify are around N107. We roughly divide all of these dense clumps and Class I objects into four groups (white elliptical rings in Fig. 4(a) ).
Region 1 has the densest part of N107. Its highest column density is about 2.69 × 10 22 cm −2 . We find all dense clumps satisfying 870 M ⊙ (R eq /pc) 1.33 are located in this clump. There are seven Class I objects. We find three Class I objects overlap dense clumps and one Class I is around one cyan dense clump. Considering 870 M ⊙ (R eq /pc) 1.33 (Kauffmann & Pillai 2010) , these four Class I objects might be forming and they have the potential to become high-mass stars. The other two Class I objects may have formed previously. They left two expanding molecular clouds associated with N107.
Region 2 has 10 Class I objects and 10 dense clumps. We notice Class I objects are more probably located around dense clumps. However, all of these clumps do not reach every threshold we have discussed in Section 4.2. We suppose there are two possibilities: (1) the star formation process consumes molecular clouds in these dense clumps. This causes those clumps which just meet 0.027 g cm −2 to not meet the same threshold again. Of course, these Class I objects may only have potential to be low-mass stars; (2) in addition, we cannot make sure that our method is precise. Thus, there are some Class I objects which should not be Class I, or some Class I objects which do not exist in N107.
Region 3 has seven Class I objects, two magenta rings and one cyan ring. Although there are no Class I objects located in magenta rings, these rings still have potential to induce low-mass star formation. Due to the fact that centers of these two rings almost overlap, we suppose there is only one ring. This may be caused by the low resolution. Besides, there is one cyan ring in clump 3 and one Class I object located in this ring. This Class I object might evolve into a low-mass star.
Region 4 has 11 Class I objects, two cyan rings, three magenta rings and one yellow ring. The top cyan ring contains two Class I objects and the middle magenta ring contains one Class I object. These three Class I objects have the potential to become high-mass stars. Of course, all cyan rings and three magenta rings still have the potential to form high-mass stars. Only one yellow ring exists in this clump. This dense clump satisfies 0.05 g cm −2 but does not satisfy 870 M ⊙ (R eq /pc) 1.33 . We suppose it will trigger high-mass star formation. Besides, one Class I is located in this yellow dense clump. This Class I object may evolve into a high-mass star.
However, there are three Class I objects located in the center of N107. As is known, Class I evolving to Class II needs 10 6 yr (Schneider et al. 2015) . Therefore, considering locations of these three Class I objects and the age of N107 (>1 Myr), it seems that they formed in N107. There are other reasons that we can obtain these three Class I objects. First, the method provided by Gutermuth et al. (2009) is not so accurate so that we obtain wrong stars. Second, these three Class I objects could belong to the background. After all, this method cannot confirm the distance very precisely. Finally, errors
